We report the case of a 20-year-old man with possible Osler-Rendu-Weber syndrome (hereditary haemorrhagic telangiectasia) who developed an episode of massive haemoptysis from a bleeding pulmonary arteriovenous malformation in the left lower lobe of his lung. During the acute haemorrhage, he also appeared to suffer a coronary air embolism, possibly due to introduction of air into the bleeding arteriovenous malformation during intermittent positive pressure ventilation through the endotracheal tube. His electrocardiogram showed extensive ST elevation (>2 mm) in the inferolateral leads associated with raised troponin I and creatine kinase levels. These changes resolved within thirty minutes. The pulmonary arteriovenous malformation was successfully treated with a combination of alcohol injection and coil embolization.
Pulmonary arteriovenous malformations are congenital vascular malformations that are frequently associated with osler-Rendu-Weber syndrome (hereditary haemorrhagic telangiectasia). Patients with pulmonary arteriovenous malformation may be asymptomatic or present with hypoxaemia, paradoxical thromboembolism, brain abscess or massive haemoptysis 1 . Pulmonary arteriovenous malformations can be effectively treated by trans-catheter coil embolization or surgical resection. We report a patient who developed massive haemoptysis from a bleeding left lower lobe pulmonary arteriovenous malformation that was subsequently successfully treated by coil embolisation. He also appeared to suffer from an uncommon complication during the acute haemorrhage-that of coronary air embolism.
CASE HIStoRY
A 20-year-old man presented at the emergency department with one-week history of haemoptysis that was associated with anterior pleuritic chest. He had a known history of tracheal telangiectasia for which he had had three prior bronchoscopies and ablation therapy. He had no known history of coronary artery disease. He was hypotensive at time of presentation and was quickly stabilized with one litre of intravenous crystalloid solution. His respiratory status was stable at that time and he was admitted for observation. on the second day of admission he developed massive haemoptysis that resulted in respiratory arrest. He was cyanosed and hypotensive. He was intubated with a size 8 singlelumen endotracheal tube. Initially, a large amount of blood was suctioned from the endotracheal tube, but the bleeding slowed down after intubation. His blood pressure was stabilized with transfusion of four units of packed cells and further crystalloid fluid therapy. However, the arterial oxygen saturation remained at 90% despite intermittent positive pressure ventilation with 100% oxygen and use of PEEP +10 cm H 2 o. Chest radiography showed bilateral lung infiltrates consistent with massive bleeding. His electrocardiogram (ECG) showed extensive St elevations (>2 mm) in the inferolateral leads. this was associated with a raised troponin I (>50 mg/l) and creatine kinase levels (816 U/l). the ECG changes resolved within thirty minutes.
the patient was brought to the operating theatre within an hour of presentation for urgent fibreoptic bronchoscopy. Large amounts of fresh blood and clots were suctioned from the major airways. Diffuse telangiectasia within the trachea and bronchi were seen, but these lesions were not bleeding actively.
transoesophageal echocardiography in the operating room did not show any obvious patent foramen ovale or other septal defect. A coronary angiogram was performed to investigate the cause of the ECG changes. the coronary arteries were normal, but there was moderate segmental left ventricular systolic dysfunction with apical hypokinesis extending to the mid segments.
A suspicious small pulmonary arterial lesion was seen in the left lower lobe. Selective bronchial angiography confirmed the presence of a left lower lobe arteriovenous malformation that was treated with a combination of alcohol injection and coil embolization with no complications. Further small vascular abnormalities were present within the lung, but there was no arteriovenous shunting at the time of examination. the presence of multiple abnormalities increases the likelihood of an underlying disorder such as hereditary haemorrhagic telangiectasia (osler-Weber-Rendu syndrome). A Ct of his head was performed because of right upper limb weakness. the Ct scan was unremarkable except for a subtle hyperdensity in the left parietal region, which may also have been a small arteriovenous malformation. However, on further examination by a neurologist, the neurological deficit was attributed to ulnar nerve neuropraxia, probably secondary to nerve compression. the patient's oxygenation improved on the removal of blood clots and intermittent positive pressure ventilation, and he was extubated on the same day after the successful angiographic embolization. He was discharged from the hospital 14 days later after treatment of left basal pneumonia.
DISCUSSIon
Massive haemoptysis is a potentially fatal emergency that requires prompt resuscitation. the first priorities are to maintain the airway, optimize oxygenation and stabilize the haemodynamic status 2 . After the initial stabilization, identification of the exact location of bleeding is the key aspect of management 3 . Localization by physical examination may be possible in up to 43% of patients, but can be inaccurate 3% of the time 4 . Chest radiography and Ct scan can localize intra-bronchial haemorrhage with reasonable confidence in only 63% of cases 5 . In our patient, the chest X-ray was non-specific to the site of bleeding. Bronchoscopy should be performed preferably during active bleeding to lateralize and if possible identify the cause 6 . Early bronchoscopy gives a higher yield for localizing the site of bleeding 7 . In cases where bronchoscopy fails to identify the cause, angiography of the bronchial arteries can be diagnostically helpful, since the bronchial arteries are frequently the cause of massive haemoptysis (90%) 8, 9 . Angiographic embolization achieves immediate control of bleeding in 64 to 100% of patients 3 . In our patient, injection of alcohol and coils obliterated all the feeder arteries to the pulmonary arteriovenous malformation.
Coronary artery air embolism has been previously described during cardiopulmonary bypass 10 , Ct guided lung biopsy 11 , and even in a case of inhalation of pressurized helium 12 . It seems likely that our patient suffered from coronary air embolism, based on the temporal sequence of ECG changes and resolution. Positive pressure ventilation after tracheal intubation may possibly have introduced air into the pulmonary venous circulation through the bleeding arteriovenous malformation, by causing an elevation in the intra-alveolar pressures. Air in the pulmonary veins drains into the left atrium and ventricle and eventually enters the systemic circulation. However, there was no way of proving that a coronary air embolism occurred, and the degree of hypoxaemia and hypotension at the time of the ECG changes were not well documented.
Coronary artery air embolism can induce ECG changes typical of ischaemia and infarction, dysrhythmias and even cardiac arrest 13 . treatment of air embolism consists of 100% oxygen to promote exchange of oxygen for nitrogen within the air bubble. Maintaining normovolaemia is essential for optimizing the microcirculation. Inotropic support may be necessary if the patient remains hypotensive despite adequate fluid resuscitation.
Pulmonary arteriovenous malformations occur in more than 30% of patients with hereditary haemorrhagic telangiectasia. Hereditary haemorrhagic telangiectasia is an autosomal dominant condition characterized by mucocutaneous and gastrointestinal telangiectasia, and arteriovenous malformations involving cerebral, hepatic and pulmonary circulations. our patient is a possible case since he fulfilled two of the Curacao criteria: (1) multiple telangiectasia; and (2) pulmonary arteriovenous malformations 14 . Pulmonary arteriovenous malformations in hereditary haemorrhagic telangiectasia are usually multiple and commonly occur in the lung bases 15 . the larger malformations are associated with arterial hypoxaemia, transient ischaemic attacks, and stroke secondary to paradoxical embolism and cerebral abscess. Patients with pulmonary arteriovenous malformations should receive antibiotic prophylaxis prior to dental and surgical interventions to reduce embolic abscesses 1 . Pulmonary arteriovenous malformations in hereditary haemorrhagic telangiectasia tend to increase in size and rarely regress spontaneously. As such, patients with hereditary haemorrhagic telangiectasia should be screened regularly for pulmonary arteriovenous malformations, especially during puberty or pregnancy when pulmonary arteriovenous malformations may enlarge and rupture.
there is continuing debate regarding which screening method should be used. Cottin and colleagues 16 published a retrospective study to address the question of which is the most accurate test to diagnose clinically significant pulmonary arteriovenous malformations while avoiding computed tomography or angiography in most patients. they recommend that patients with hereditary haemorrhagic telangiectasia should be screened with chest X-ray and contrast echocardiography. If either is positive, a chest Ct should be performed. If the presence of pulmonary arteriovenous malformation is confirmed on Ct, selective angiography should then be performed to assess if the malformations are suitable for coil embolization.
Surgical resection of pulmonary arteriovenous malformations have largely been replaced by embolization techniques because of concerns regarding loss of functioning lung in patients at risk of recurrent disease in non-resected lobes 17 . our patient will be followed up with spirometry and shunt measurement to detect further pulmonary arteriovenous malformations or recurrence of the embolized pulmonary arteriovenous malformations, in which case early interventional embolization should be performed to reduce the frequency of cerebral events and risk of massive haemoptysis.
